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a  b  s  t  r  a  c  t
INTRODUCTION:  Laparoscopic  Roux-en-Y  gastric  bypass  (LRYGB)  is well  recognized  for its efﬁciency  in
morbidly  obese  patients.  Anastomotic  strictures  present  in 5–15%  of cases  and  have  a  signiﬁcant  impact  on
the  patient’s  quality  of  life.  Endoscopic  balloon  dilation  is the recommended  treatment  but  management
of  refractory  cases  is  challenging.
PRESENTATION OF  CASE:  Two  patients  with  anastomotic  stenoses  refractory  to dilations  were  treated  with
fully  covered  esophageal  stents.  Both  cases  presented  early  stent  migration.  The  ﬁrst  patient  ﬁnally  under-
went  surgical  revision  of  the  anastomosis.  For  the  second  patient,  a  double-layered  stent  was  installed
after  the  ﬁrst  incident.  After  the  migration  of this  second  stent,  three  sessions  of intralesional  injection  of
triamcinolone  acetonide  were  performed.  Both  patients  were  free  of  obstructive  symptoms  at  a  follow-up
of  9 months.
DISCUSSION:  Treatment  of  post-gastric  bypass  strictures  with  stents  is  based  on  years  of  successful  expe-
rience  with  endoscopic  stenting  of malignant  esophageal  strictures,  gastric  outlet  obstruction  in addition
to  anastomotic  stenoses  after  esophageal  cancer  surgery.  The  actual  prosthesis  are  however  inadequate
for  the  particularities  of the LRYGB  anastomosis  with  a high  migration  rate.  Intralesional  corticosteroid
injection  therapy  has  been  reported  to be  beneﬁcial  in the management  of refractory  benign esophageal
strictures  and  seems  to have  prevented  recurrence  of the  stenosis  in this  post-LRYGB.
CONCLUSION: Stents  are  aimed  at preventing  a complex  surgical  reintervention  but are  not  yet  speciﬁ-
cally  designed  for that  indication.  Local  inﬁltration  of corticosteroids  at the  time  of  dilation  may  prevent
recurrence  of the  anastomotic  stricture.
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. Introduction
Obesity is a multifaceted disease with an increasing incidence
nd life-threatening complications and co-morbidities.1,2 A grow-
ng body of evidence has shown that these could be avoided or at
east improved with bariatric surgical procedures.3–5 Among these
rocedures, the laparoscopic Roux-en-Y gastric bypass (LRYGB) has
een especially recognized for its long-term lasting beneﬁts and
inimal side-effects.6,7
Anastomotic strictures occur in 5–15% of LRYGB.6,8 Endo-
copic dilation is considered the standard of care.8,9 Temporary
ndoscopic placement of fully-covered stents has recently been
escribed as an alternative to surgical revision in cases of anas-
omotic leaks.10–12 Few studies reported stenting of tight ﬁbrotic
trictures refractory to endoscopic dilations, with very low success
ates.13,14 The aim of this report is to discuss some particularities
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related to the use of stents as an alternative to surgical revision
in cases of anastomotic strictures refractory to endoscopic dila-
tion. These cases are part of a cohort of 87 patients that underwent
LRYGB in our center over the past 5 years. We  perform the gastroje-
junal anastomosis in a end-to-side manner using a 25 mm circular
stapling device. Eleven patients (12.6%) presented a gastrojejunal
anastomotic stenosis. One to three dilations were necessary for the
majority of patients, but 2 patients were still unable to feed after
ﬁve interventions.
2.  Presentation of case #1
A 31 year-old woman with well-controlled bipolar disorder,
dyslipidemia and a BMI  of 46.2 underwent LRYGB in November
2009. In January 2010, she presented with progressive dysphagia
and episodic food impactions. Contrary to strict medical advice,
the patient resumed cigarette smoking after surgery and was using
nonsteroidal anti-inﬂammatory drugs (NSAIDs). An esophagogas-
Open access under CC BY-NC-ND license.troscopy (EG) revealed a tight anastomotic stricture with a marginal
ulcer, conﬁrmed by an upper gastro-intestinal (GI) series (Fig. 1).
This stricture was  dilated through-the-scope with a hydraulic
CRETM (Boston Scientiﬁc, MA,  USA) balloon dilator up to 10 mm
 BY-NC-ND license.
CASE  REPORT  –  OPEN  ACCESS













FFig. 1. Anastomotic stricture on upper GI series.
Fig. 2). A second dilation up to 12 mm  was done a week later
ith rapid symptomatic relief. Nevertheless, dysphagia recurred
wo months later. An upper GI series and an EG revealed a narrow
tricture (6 mm)  in addition to a persistent marginal ulcer, despite
roton pomp inhibitors. Two dilation sessions at two-weeks inter-
al were then performed up to 12 mm  and 15 mm respectively but
ymptoms recurred. After these 5 unsuccessful attempts, the stric-
ure was considered refractory to balloon dilation. A fully covered
TMiti-S colonic stent (Taewoong Medical, Korea) 120 mm length
nd 20 mm body diameter was placed through the stricture in June
010 (Fig. 3). The next day, abdominal ﬁlms showed distal migra-
ion of the stent and it was later spontaneously evacuated per
ig. 2. Endoscopic and ﬂuoroscopic guided placement of covered esophageal stent.Fig. 3. Fully covered stent immediately after deployment.
rectum. Shortly after, the patient came back with recurrent dys-
phagia and documented stricture. To palliate for malnutrition and
vitamin deﬁciencies, she was  hospitalized twice for total parenteral
nutrition and a laparoscopic feeding gastrostomy was placed for
outpatient gavage. By that time, she had stopped smoking. A laparo-
scopic revision of the anastomosis was  performed six months later,
in January 2011. With a follow-up of more than 10 months, she is
doing well without recurrence of dysphagia.
3. Presentation of case #2
A 39-year old type-2 diabetic man  with sleep apnea, anxiety dis-
order and a BMI  of 48 underwent LRYGB in March 2010. The gastric
pouch was  created too close to the gastro-esophageal junction and
it was impossible to bring the anvil through it. The anastomosis was
then created at the proximal portion of the small gastric pocket.
The patient was  admitted 4 weeks later with progressive dyspha-
gia. Upper GI series revealed a stricture of a diameter of 6 mm.
Three sessions of through-the-scope hydraulic CRETM balloon dila-
tions were performed at weekly intervals but the symptomatic
improvement was  short lived. During the third session, two metal-
lic sutures were exposed into the lumen after balloon deﬂation and
the esophageal muscle layer was readily visible. At that point, the
medico-surgical team considered that it was  too risky to continue
balloon dilation sessions and opted on stenting this refractory anas-
tomotic stricture with a fully covered Niti-STM esophageal stent
120 mm length and 18 mm body diameter in June 2010 (Fig. 4).
The stent was  clipped to the esophageal wall with a hemostatic
ResolutionTM clip (Boston Scientiﬁc, MA,  USA) in an attempt to
prevent distal migration. Removal of the stent was  planned two
weeks later. The patient experienced signiﬁcant improvement dur-
ing these two weeks. However, during the planned follow up EG
we found that the stent had migrated in the small bowel and
could not be retrieve endoscopically. An abdominal CT (computed
tomography) scan showed impaction of the stent at the jejuno-
jejunal anastomosis with proximal small bowel dilation (Fig. 5).
As the patient developed abdominal pain, a laparotomy had to
be performed in order to retrieve the stent. During this hospi-
tal admission, the patient received parenteral nutrition because of
multiple nutritional deﬁciencies secondary to his severe recurrent
dysphagia. In August 2010, another endoscopic balloon dilation
up to 10 mm was  attempted but a large mucosal tear exposing
the muscle layer occurred. After a second multidisciplinary discus-
sion, it was  decided to reattempt temporary stenting using a larger
esophageal stent (20 mm body diameter) equipped with an uncov-
ered (anti-migration) second layer because surgical reintervention
was assumed to be quite difﬁcult and risky. The chest radiography
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oFig. 4. Impaction of a migrated stent at the jejuno-jejunal anastomosis.
one 48 h after stent insertion showed that the stent had already
igrated into the small bowel. An immediate push enteroscopy
sing a colonoscope was performed under general anesthesia to
etrieve the stent and was successful (Fig. 5). The estimated diame-
er of the anastomotic ring was then around 13 mm.  Three sessions
f intralesional injection of triamcinolone acetonide (40 mg/mL
iluted 1:1 with saline solution) were performed, at weekly inter-
als, using a 23-gauge, 5-mm long sclerotherapy needle. At each
ession, 4 injections (in aliquots of 0.5 mL)  were done into each
uadrant of the anastomotic ring. With a follow-up of 9 months,
he patient is asymptomatic with adequate oral feeding.
.  Discussion
Anastomotic stricture is a late complication of LRYGB. The pos-
ulated pathogenesis include inﬂammation and ﬁbrosis secondary
o a sealed leak, surgical technical problems or marginal ulcers.
hese ulcerations, diagnosed in 1–16% of LRYGB cases, are usually
elated to smoking, Helicobacter pylori and/or NSAIDs use.15 The
ajority of anastomotic stricture cases usually resolve after one
r two endoscopic dilations; while some cases may  need between
Fig. 5. Endoscopic retrieval of migrated double-layered stent.PEN  ACCESS
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three and ﬁve endoscopic balloon dilations before being able to
tolerate oral feeding.8,9 Refractory anastomoses are revised surgi-
cally, which can be arduous and alternative solutions are therefore
sought.
The actual trend of temporary stenting of these refractory
stricturea is based on years of successful experience with endo-
scopic stenting of malignant esophageal stenoses, gastric outlet
obstruction and anastomotic strictures after esophageal cancer
surgery.16–18 In the study by Eubanks et al. six cases of LRYGB
anastomotic strictures refractory to more than two dilations were
stented.13 Five of them had complete symptomatic relief. The
sixth patient ultimately underwent surgical revision. It can be
argued that the fact that only two dilations were attempted
before placing the stent does not make the stricture “refrac-
tory” since, as stated before, many patients need three to ﬁve
dilations to regain oral feeding abilities. We believe our 2 cases
should not be compared to those cases of Eubanks et al. as the
anastomotic strictures we managed had particular factors (recur-
rent marginal ulcer for case #1 and an anastomosis that was
technically created too narrow for case #2) which may  have
impeded treatment of the strictures with simple dilations. In
the Eubanks et al. study, stent migration happened in 20 out of
the 34 prosthesis (about 60%) installed for stenoses and leaks.
In three cases, laparoscopic removal of the stents had to be
performed due to failure of spontaneous evacuation. Efthimiou
et al. also described a case where the stent had to be surgically
recovered.19
In the Mayo Clinic series of 24 refractory strictures by Cusati
et al. 5 patients underwent endoluminal stent placement.14 Stents
failed to improve the feeding abilities and all patients ultimately
needed a surgical intervention (cardiojejunostomy or esophagoje-
junostomy). One patient suffered from a stenosis secondary to an
anastomotic leak on revisional surgery.
The covered metallic stents used are designed to be placed in
a cylindrical lumen, with their ﬂared extremities conﬁgured to
anchor to the bowel wall. They are designed for relatively long stric-
tures. The unique form of the gastro-jejunal LRYGB anastomosis and
small bowel peristalsis are factors that seem to prevent keeping
these stents in place. It seems that the ideal stent for post-LRYGB
anastomotic strictures is yet to be designed. It should have two
essential characteristics: extractability and effective anti-migration
design. There are new stents advertised to be speciﬁcally adjusted
to this scenario, such as a funnel-shape design, but they are yet to
be tested in controlled clinical trials.
Intralesional corticosteroid injection therapy has been reported
to be beneﬁcial in the management of refractory benign esophageal
strictures, with an increase in the maximum post-dilation diame-
ter, a decrease in the number of dilation sessions, and an increase
in the interval between dilations.20 The underlying mechanism of
action involves an inhibition of matrix protein genes, resulting in
a decrease in the production of collagen and ﬁbrous tissue. In our
second case, intralesional triamcinolone injection seemed to have
helped preventing stricture recurrence after the extraction of the
second stent.
5.  Conclusion
LRYGB anastomotic strictures cause signiﬁcant dysphagia that
may lead to nutritional deﬁciencies and are usually easily treated
by endoscopic balloon dilation. In this report we  present two refrac-
tory cases of stenoses for whom temporary placement of covered
metallic stents failed as a alternative to surgical revision. Further
studies on new stents in this setting are needed. Intralesional cor-
ticosteroid injection at the anastomotic stricture site could be tried
as a last measure before considering surgical reintervention. This
 –  O
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ay  help to prevent stricture recurrence in refractory cases. Never-
heless, this should be tested in a well-designed prospective study.
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